Background: Adverse drug reactions (ADRs) represent a serious health problem. Despite all the benefits of modern medicines, evidence continues to mount that ADRs to them are common,
INTRODUCTION
Adverse drug reactions (ADRs) pose a major health problem. [1] Despite the various benefits of modern medicines, evidence that ADRs are common and often cause illnesses, disabilities and even death is growing. ADRs are said to be responsible for a significant percentage of hospital admissions, ranging from 0.3% to 11%. [2] Over 770,000 people are estimated to suffer from injury or die every year from ADRs. [3] An analysis conducted in the United States (US) indicated that ADRs were between the 4 th and 6 th most common cause of death in 1997. [4] A 2004 study of hospital admissions in the United Kingdom (UK) revealed that 6.5 per cent of patients in hospitals had some experiences with an ADR. Another study in the UK agrees with other studies and found that ADRs were responsible for 4 per cent of hospital admissions and resulted in a projected annual cost of £466 million to the National Health Service (NHS). [5] Later another statistical finding of the study demonstrated that over 2 per cent of patients hospitalized with ADRs died. The World Health Organization (WHO) defines an ADR as 'any response to a drug that is noxious and unintended, and that occurs in doses used in humans for prophylaxis, diagnosis, or therapy, excluding failure to accomplish the intended purpose'. [6] Developing countries had registered a higher trend of ADRs. [7] A study from Iran in 1999, showed that approximately 16.8% of the patients had at least one ADR and 2.9% of the ADRs were identified as lethal. [8] In another study conducted in South India, an overall incidence of 9.8% was reported. [9] A retrospective study done in Riyadh, Saudi Arabia reported 54% of the ADRs to be preventable. [10] To cite another example, in Nepal, the prevalence of ADR was 0.86% and the male to female ratio was 0.85 and 10.81%, of ADRs were serious. [11] Therefore, monitoring of ADRs is vital in order to reduce their toxicity level and prevent patients from morbidity and mortality. Knowledge of possible ADRs is required before clinical treatment, and people should obtain knowledge about them so that they will remain safe, and they can evaluate the harm, benefits and risk of available drugs. [12] Pharmacovigilance (PV) is defined by the WHO as the science and activities that relate to the detection, assessment, understanding and prevention of adverse effects of drugs or any other possible drug-related problems. [14] Thalidomide was named the greatest tragedy in 1961 and led to the establishment of the current drug regulatory mechanisms. Pharmacovigilance is defined as an arm of patient care that aims at taking advantage of the drugs and medicines to treat or prevent diseases without any unwanted effects. The history of international pharmacovigilance dates back to four decades, when the twentieth WHO assembly passed a resolution to initiate an international system to oversee ADRs. Recently the scope of pharmacovigilance has been widened to include: herbals, traditional and complementary medicines, blood products, biologicals, medical devices and vaccines.
Yemen is an Arab country located in the Southern Arabian Peninsula, and its neighboring countries are the Kingdom of Saudi Arabia, and Oman. With a population of around 20 million, more than 70% of Yemenis reside in rural areas. The illiteracy rate among its people is about 55.7%. Yemen is a low-income country. The total expenditure on health was not retrievable at the time of writing, but the governmental contribution only represents 2% of the GDP. In general, the health services are predominantly located in major cities; although primary health centres/units and polyclinics are present nationwide, including some rural areas. [13] The evolution of the local pharmaceutical industry is gradual, and it only represents a small percentage of the total market share. Medicines are imported through private sector agents and they cater to the majority of the country's needs.
There are some important health challenges in Yemen, including the high incidence of both communicable and non-communicable diseases. Yemen also shows higher prevalence of lifestyle risk factors and it also does not have necessary sanitation (especially water, sanitation). [13] At the end of 2011, the SBDMA (Subprime Board for Drugs and Medical Appliances) established a Pharmacovigilance Center, but it has yet to come up with a systematic plan to monitor adverse drug reactions and drug-related issues in Yemen. Spontaneous reporting of ADRs is the foundation of pharmacovigilance and it is a very comprehensive system for maintaining patients' safety. According to the WHO standards, countries with the best reporting rates must generate at most 200 reports per 1,000,000 inhabitants annually. However, the reporting of serious ADRs rarely exceeds 10%. For instance, Yemen with 25 million people is expected to receive 4100 reports annually. Unfortunately, this is not so, people do not have enough information about how, whom and where to report ADR cases, and there is insufficient knowledge about ADR and the role of pharmacovigilance in the improvement of health services among the majority of the healthcare professionals. All these are hazardous to patient safety, simultaneously putting people at the risk of fatality due to ADRs every single year. [14, 15] Various studies were done to assess students' knowledge of pharmacovigilance and ADRs reporting, and their attitude towards them showed that there is a deficiency of knowledge concerning pharmacovigilance and ADR reporting. [16] [17] [18] [19] [20] [21] Therefore the study objective is to assess and compare the knowledge, attitude and practice of pharmacovigilance and adverse drug reporting among final year Pharmacy, Dental and Medicine students in Aden University.
METHODOLOGY

Study design, duration and study population
This is a descriptive, cross-sectional study conducted among Pharmacy, Dental and Medical final-year students of Aden University, for 2 months, from July 2016 to October 2016.
Study population
The study population included the final-year students of three disciplines (Pharmacy, Dentistry and Medicine). There were 130 pharmacy students, 101 medical students and 69 dental students amounting to 300 students. Each participant was approached individually with regard to their participation in this study.
Measures
A self-administered questionnaire was used to gather the data from the participants. The questionnaire was administered to the students, and researchers assumed the responsibility of explaining the questionnaire to the students. The questionnaire was also tested for content validity and reliability. A pilot study was also conducted on a small number of Pharmacy, Dental and Medical students (n=10), but their responses were not used in the final analyses.
The final version of the questionnaire was broken down into five sections. The first section included some demographic information. The second section establishes questions that evaluate the knowledge of students concerning ADRs and ADR reporting using 10 multiple-choice questions. One point was allocated for each correct answer and zero points for each incorrect answer. The maximum possible score was 10 and the minimum one was 0. A score <7 was considered to suggest that the knowledge is at a poor level, and a score ≥7 was considered to indicate that the knowledge is at a good level. The third section deals with students' attitude towards ADRs and ADR reporting. This section included 10 questions posed in the final analysis. Responses were measured on a four-point Likert scale, with the score of 1 means strong agreement, 2 agreement, 3 disagreement, and 4 implying strong disagreement. The median perception score of each student was used to ascertain the overall students' perception. A score ≤2 was considered to show an overall positive attitude, while a score >2 were considered to show an overall negative attitude. In addition, students' attitudes toward each question using the same scoring method were studied at different times. The fourth and fifth sections of the questionnaire scrutinized students' perceptions of the reasons why ADRs can go unreported and their perceptions for the reporting of ADRs cases in the future, respectively. Students were asked to select the most probable reasons for failing to report ADRs, and multiple selections were presented. A questionnaire was distributed to the participants in personal meetings. Students were explained about the objectives of this study and were informed that completing and returning the questionnaire indicates that they had agreed to take part in this study.
Data were keyed in and studied using SPSS software (version 20.0). Categorical variables were elaborated with the help of the frequency distribution and percentage, while quantitative (ordinal) variables were described through the medians and interquartile ranges (IQR). The percentages were calculated using the total number of responders for every question. Data comparison was done using the Chi-square test for categorical data, and Mann-Whitney U or Kruskal Wallis Test for ordinal data was found to be appropriate. P value < 0.05 was considered to be statistically significant.
Ethical Consideration
The study protocol was endorsed by the Ethics Research Committee of the Faculty of Medicine and Health Sciences, Aden University. All the participants had given their verbal consent, meaning that they agreed to participate in the study after the objectives, the importance and benefits of the research are explained and they were informed that the participation is voluntary. The investigators guaranteed that the collected data will be treated with utmost confidentiality, and they will only be used for research works.
RESULT
A total of 320 questionnaires was distributed; however, only 300 students completed them, yielding a response rate of 93.75%. The mean age and standard deviation of the participants was 25.13 ± 1.89 years. Table 1 shows the demographic characteristics of the respondents and their experience with ADRs. Table 2 shows the knowledge of pharmacy, dentistry and medical students about ADRs and ADR reporting. The results obtained show that pharmacy students had greater knowledge than medical and dental students for all aspects of ADRs and ADR reporting. However, the discrepancy between pharmacy, medical and dental students differed according to the question. When asked if ADRs can be fatal if not identified and managed in a timely manner, 69.2% of pharmacy students answered correctly, compared to 58.0% dental and 43.6% of medical students. In contrast, the knowledge level of pharmacy, dental and medical students were similar with regard to their awareness of the regulatory body in Yemen regulating ADR reporting (20%, 27.5% and 26.7%, respectively). All groups demonstrated a non-significant difference and poor ability to identify the precise definition of ADRs (5%, 11.6% and 7.9 respectively). Although participants showed a non-adequate overall knowledge of ADRs, the pharmacy students could identify type A ADRs better than dental and medical students (74.6% , 55.1% and 42.6 respectively), with a p value < 0.001.
The results showed that 266 (88.7%) of all students had an overall positive attitude towards ADRs reporting. Out of the 266 students with positive attitude, 122 (45.9%) were pharmacy students (Table 3) . Table 4 summarizes the responses of pharmacy, dental and medical students towards attitude statements.
Attitude was assessed numerically by giving a score of 1 to mean strong agreement, a score of 2 to mean agreement, a score of 3 to mean disagreement, and a score of 4 to mean strong disagreement. Scores < 2 were taken to show positive Attitude was assessed numerically by giving a score of 1 to imply strong agreement, a score of 2 indicating agreement, a score of 3 indicating disagreement, and a score of 4 indicating strong disagreement. Scores < 2 were taken to suggest on positive attitudes, while scores ≥ 2 would mean negative attitudes.
* Derived from the chi-square test.
attitudes, while scores ≥ 2 showing negative attitudes.
These are taken from the chi-square test.
Most students believed that the lack of information about pharmacovigilance was the main reason why people are not reporting ADRs; more medical students (84.2%) agreed to this statement compared to pharmacy students (79.9%) and dental students (72.5%). This difference was not statistically significant (P < 0.168). Also, the groups had reported the authorities were not encouraging enough about reporting ADRs. In addition, there was a statistically significant difference when students were asked about the fear of facing legal problems (74.6%, 65.2% and 47.5%, respectively among pharmacy, dental and medical students).
In case of future questions, the pharmacy students show a high percent of answers when they were asked about the role of information technology in facilitating ADRs reporting, there was a statistically significant difference among pharmacy students (81.5%), dental students (72.5) and medical students (62.4%).
On the other hand, the medical students had the highest percentage (72.3%) when asked if they offered support to a direct ADR reporting by patients rather than the healthcare professionals; while 47.8% of dental students and 43.8% of pharmacy students were in unison about this. This difference is statistically significant. The response of pharmacy, dental and medical students toward the future questions is summarized in Table 6 . 
DISCUSSION
We believe that this research is the first study of the knowledge and perception of pharmacovigilance among final-year pharmacy, dentistry and medical students of Aden University in Aden and the second to be carried out in Yemen. The study has the goal of comparing the knowledge and attitude of pharmacy, medicine and dentistry students toward PV. This study observed that there is an inadequate level of knowledge about ADR and pharmacovigilance. Similar studies conducted in other developing nations gave the same results. [16] [17] [18] [19] [20] These findings can perhaps be attributed to the shortage of courses on ADR and PV in their educational content. [21] [22] More than half of the pharmacy students (67.7%) stated that ADR should be reported only when they feel that the cases are severe compared to dentistry (44.9%) and medical students stating the same (46.5%). Additionally, 73.8% of pharmacy students stated that herbal products have no ADR and are safe. This shows their unawareness of the dangers that ADRs could pose. Also, more than half of the pharmacy students (67%) stated that ADR could be fatal if not identified and managed compared to dentistry students (68%) and medical students (43.6%). Our study observes that there is no nearest pharmacovigilance center located in the study area in effect it is not very much promoted by the relevant authorities.Students also have poor knowledge about the national pharmacoviglance program; therefore ADR topics should be included in the curricula of pharmacy, dentistry, and medical students so that their knowledge can be enhanced [23] The attitude of the pharmacy towards these issues was more positive compared to the medical and dentistry students. This result is harmonious with the result of previous studies whereby pharmacists develop a positive attitude towards how they can handle and report ADR [23] It was observed that students had challenge completing the ADR reporting form, this could be attributed to their lack of training in ADR reporting. [20, 21] To help students with positive attitudes towards reporting ADR in their future practice, there is a need to include training in ADR and PV in their curricula [23] to improve the clinical outcomes and promote the rational use of drugs. [24] [25] [26] More than half of the study population strongly agreed that ADR reporting should be made mandatory for professionals, indicating that students have positive perception towards PV and ADR reporting. The present study also found out that information not being provided by patients and weak promotional activities from the authorities was the major reasons that led to the failure in reporting ADR. 81.5% of pharmacy students compared to 72.5% of dentistry and 62.4% of medical students envisaged the role of information technology in facilitating ADR reporting in the country in the future and they think that the relevant authority in Yemen should maintain an online program or website like other countries that can be accessed by everyone in the future.
Limitation:
The limitations of this study are the students who participated were final year pharmacy, dentistry and medical students. Additionally, this study was only carried out in Aden University; so, perhaps, future studies can consider the knowledge and perception in other localities.
CONCLUSIONS AND RECOMMENDATIONS
The results of the present study highlight the fact that a large proportion of the students in Aden University do Educational programs and the training of future students should be the first task that must be taken up by the stakeholders such as governmental agencies, schools of pharmacy and medicine as well as the pharmaceutical industry so as to improve and encourage healthcare professionals to be part of the ADR reporting process. SBDMA in Yemen should also guide the public or the patients in particular throughout the process of reporting by making reporting forms user-friendly and available either online or on paper or both, consistently.
Proper feedback needs to be consistently prepared and delivered to the reporters so that ADRs reporting has a chance for improvement.
